Combined photoluminescence (at 10 T 300 K) and e'ectron microprobe investigations have been carried out with HgCdTe samples grown from the melt or from solution. By exciting the samples through metallic masks with 200 j.~mdiameter holes fixed with respect to the sample care was taken to pick-up both characteristic X-ray radiation as well as the photoluminescence from the same sample area. The versus x relation determined in this way at T = 30 K has been compared with data from the interband absorption edge by other authors.
1.
Introduction cases the Hall-effect sample was directly used in the FL experiment. Photoluminescence (FL) spectra are widely used For preparing samples, the following technique as a method for studying alloy compounds, among was used: After etching the samples in a 0.1% them narrow-gap semiconductors such as the lead Br2/methanol solution aluminium masks with salts and Hg1 -~Cd~Te (MCT).
holes of about 200~smdiameter were fixed with The aim of the experiments reported in this respect to the surface. After that the FL spectra paper was to find a relation between the chemical were measured through the holes. The diameter of composition x of the material as determined by the Nd-YAG laser beam at the sample surface electron microprobe, and the PL emission specplane was chosen to exceed 200 p.m. Because trum. Care was taken to ensure that both measureexcitation of MCT by a YAG laser is deep in the ments were made in the same area of the sample.
fundamental absorption band, the depth from Such a calibration of PL allows us to use the PL which luminescence is being received, should be of signal for the purpose of absolute x determination the order of diffusion length (several micrometers). with an error as low as 0.005. By comparing the After that the area of the hole was examined with relation found with empirical Eg(X, T) relations the electron microprobe. The diameter of the area by other authors, and with the tempefature depenexcited by the electron beam was of the order of dence of the PL signal, arguments are derived 1-2 p.m, and the depth was 1.5-2.5 p.m. Thus the concerning the nature of the luminescence in depth investigated was nearly of the same order in small-gap MCT.
both chemical (X-ray) and optical (FL) investigations. About 20 points were investigated within every hole. With extended integration time the 2. Experiment standard error usually was found to be of the order of 0.002. The same value was found for 20 In our experiments the PL behaviour of THMmeasurements at one and the same point without grown samples of p-type Hg1 -~Cd.~Te with 0.35~any shift of the sample. From that we conclude x~0.7 was investigated. From Hall-effect meathat the compositional homogeneity within a samsurements the carrier concentration p and the pie area of 200 p.m diameter is better than 0.002. mobility p. were found to be p = lO~-lOcm 3 The absolute x value determined is considered and~j. = 200-300 cm2 V1 s~at 77 K. In some to be true within the same error limits. The pies with x = 0.4 as well as x = 0.6. no shift of the investigated. Another advantage of the technique main PL-peak position hw 0 at 1 mW (cw) and at described is that it is possible to take temperature 300 W (pw) was found within an error below 2 dependent PL spectra without any error due to meV. misalignment during temperature cycling. It is In this paper pulsed FL was used only for known that all cryogenic equipment introduces determining the temperature dependence hw0(T) sample movement if the temperature changes.
in the range 80-300 K which led to the slope Therefore sample inhomogeneities produce an addhw/dT for the x = 0.354 (dashed cross) sample ditional uncertainty in temperature dependent in fig. 3 . For all other PL experiments the method measurements. This effect is completely excluded of cw FL was used. The excitation power was in our experiments, about 10 mW for cw PL. First, it should he A description of the experimental arrangement emphasized that both cw PL as well as pulsed PL for the YAG-laser excited FL was given earlier [II.
lead to the same peak position for the main line.
The Q switch delivers pulses with fig. 3 ). Independent tion measurements, too [5] The point at the low energy side of the A peak In fig. 3. dhw(x) 
between the A and B peaks is excluded. Note the x-independent shift of the experimental points at The relations (1) or (2) may be used for detemperatures between 10 and 300 K is nearly termining the composition x from PL spectra with uniform for different x values. Therefore a unique an error not exceeding 0.005. nature of recombinative transitions in this composition range is assumed.
The slope dho/dT of the PL signal is between
